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Can Dialogues Around Girls’ Education Improve Academic Outcomes? Evidence
from a Randomized Development Project

Christopher S. Cotton, Ardyn Nordstrom, Jordan Nanowski, and Eric Richert

Abstract. We evaluate the impact of deliberative dialogues about girls’ education with
groups of parents, teachers, and girls on the education outcomes of girls in rural Zim-
babwe. Dialog-based engagement campaigns increased mathematics performance and
school enrolment. In later periods, the program was expanded to provide resources and
an updated curriculum. During these later periods, we observed improvements in lit-
eracy, but no additional improvements in mathematics and enrolment beyond what was
observed following the dialog-based engagement campaign alone. A mediation analysis
shows how earlier gains in math performance due to the dialogues are positively associ-
ated with later gains in literacy.

Date: November 2022.
Key words and phrases. Girls’ Education Challenge, education, impact evaluation, randomized controlled

trial, multifaceted intervention, community conversations, deliberate dialogues, social norms
JEL: I24, I25, J16, O12, O15.
Cotton (cc159@queensu.ca): Queen’s University and Limestone Analytics. Nordstrom (ar-

dyn.nordstrom@carleton.ca): Carleton University and Limestone Analytics. Nanowski: Canadian Mort-
gage and Housing Corporation. Richert: Princeton University and University of Chicago.
Acknowledgements: The data collection was funded by the UK’s Foreign, Commonwealth & Develop-
ment Office (FCDO/UKAid) and conducted by Miske Witt & Associates in collaboration with World
Vision and PricewaterhouseCoopers LLC, the UKAid Girls’ Education Challenge fund manager. The
dataset was provided by World Vision to Cotton for use in academic research and is available to others
by request through World Vision UK or FCDO/UKAid. A preliminary exploration of the data by the
research team was funded by World Vision Canada and conducted through Limestone Analytics, where
Cotton and Nordstrom hold secondary affiliations and Nanowski previously worked. The project received
General Research Ethics Board approval at Queen’s University (project GECO-008-19) for the secondary
use of data. The research team greatly appreciates discussions with Bahman Kashi, Terry Grey, Mbuso
Jama, Janelle Zwier, and the IGATE project team at World Vision. Nordstrom and Richert are grateful
for graduate studies funding through the Ontario Graduate Scholarship and the Social Sciences and Hu-
manities Research Council. Cotton is grateful for financial support provided through his position as the
Jarislowsky-Deutsch Chair in Economic & Financial Policy at Queen’s University. The paper has benefited
from comments from seminar participants at several universities.



2 DIALOG-BASED ENGAGEMENT CAMPAIGNS FOR GIRLS’ EDUCATION

1. Introduction

Youth around the world face significant challenges in their pursuit of education, with
girls, on average, facing greater barriers than boys. Girls often receive less schooling and
perform worse in certain fields, such as mathematics, compared to boys.1 The relative
performance of girls tends to be especially low in settings where there are persistent
beliefs or social norms that undervalue girls’ education.2 Stereotypes, including beliefs
around mathematics ability, not only exist among parents and teachers (e.g. Robinson-
Cimpian et al., 2014; Alan et al., 2018; Lavy & Sand, 2018), but also among students
themselves, potentially contributing to differences in effort and interests (e.g. Dhar et al.,
2022; Bian et al., 2017).3 Furthermore, in many settings, parents, teachers, youth, and
others often do not understand the benefits of education, especially for girls (Jensen,
2010; Attanasio & Kaufmann, 2014).

Improving education outcomes for girls is particularly challenging in communities
where parents, teachers, or students undervalue girls’ education, or where negative
stereotypes, biases, or social norms present barriers to girls’ education. Recognizing this,
when designing gendered education projects, development agencies such as the U.K.’s
Foreign, Commonwealth & Development Office (FCDO/UKaid) and the U.S. Agency
for International Development (USAID) frequently incorporate interventions that use
discussions to help shape the way that parents, teachers, and students think about the
barriers to and benefits from girls’ education and girls’ rights (GEC, 2018; Cislaghi et
al., 2019). Such broadly defined “dialog-based engagement” campaigns combine informa-
tion provision and group discourse in an attempt to build recognition of the issues and
develop willingness to address them by members of the communities. Such forms of

1For a detailed description of recent gender gaps across countries, see OECD (2015). A gender gap in
mathematics performance exists across many countries (Guiso et al., 2008) and within every stratum of
society (Fryer & Levitt, 2010). For a discussion of how gender gaps in schooling have been reduced in
some environments including North American tertiary education, see Goldin et al. (2006); Hyde et al.
(2008); Asadullah & Chaudhury (2009), and Rosenzweig & Zhang (2013). Many research efforts have
worked to understand the barriers to girls’ education that contribute to these and other performance gaps
(e.g., Benbow & Stanley, 1980; Hedges & Nowell, 1995; Duflo, 2012).
2Girls perform relatively worse in countries with less gender equality (Guiso et al., 2008; Chang et al., 2020),
and in North America gaps are largest among students whose parents come from less-equitable cultures
or countries with less female empowerment (Nollenberger et al., 2016; Rodriguez-Planas & Nollenberger,
2018). It has also been shown that the gender stereotypes and biases of teachers are associated both with
lower test performance of girls and minorities (Robinson-Cimpian et al., 2014; Alan et al., 2018), and with
long-run schooling attainment and career choices (Lavy & Sand, 2018). See also Burgess & Greaves (2013)
for related analysis involving racial minorities.
3In summarizing the recent data and literature, the OECD (2015) argued that “gender disparities in per-
formance do not stem from innate differences in aptitude, but rather from students’ attitudes towards
learning and their behavior in school, from how they choose to spend their leisure time, and from the
confidence they have - or do not have - in their own abilities as students...” and that improving outcomes
demands the greater involvement of parents, teachers, and students themselves.
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deliberative dialogue are ubiquitous in the projects of many development organizations,
but are rarely implemented in isolation, with organizations adopting them as one com-
ponent of many multi-component projects. In education projects, they accompany incen-
tives, financing, learning resources, teacher training, or curriculum changes in support
of education.

When a dialogue-based engagement intervention is implemented as a single piece of
a larger program, it is typically not possible to identify to which extent it contributed
to the program’s overall impact, and there remains little quantitative evidence of their
effectiveness (GEC, 2018; Cislaghi et al., 2019). The Girls’ Education Challenge (GEC),
a £500 million UKaid development challenge fund, has financed the implementation
of 41 major gendered education projects across 17 developing countries. In 2018, de-
spite prioritizing data collection and evaluation and despite including some version of
dialogue-based engagement as a component in most of its evaluations, the GEC con-
cluded that there remains little evidence about the impact of such engagement efforts.
There is still “a need for more detailed insights into how targeting community attitudes
and behaviors on their own can affect learning, attendance and retention of girls” GEC
(2018).

The current paper addresses this evidence gap using data from one of the GEC’s
multifaceted education programs implemented from 2014-2016 in rural Zimbabwe. We
provide the first robust, quantitative evidence that dialogue based engagement cam-
paigns in any setting can have meaningful impacts on behavior and outcomes. Unlike
other GEC programs, the “Improving Girls’ Access through Transformative Education”
(IGATE) project implemented dialogue-based engagement components in a staggered
roll-out that allows us to not only assess the overall impact of the IGATE program but
also to identify the impact of the dialogue-based engagement campaigns, highlighting
how much these components contributed to the multifaceted program’s overall impact.

The dialog-based engagement campaigns used by IGATE and other development
projects go beyond providing people with facts like the expected financial returns from
additional schooling (e.g. Nguyen, 2008; Jensen, 2010) or the benefits of chlorinating wa-
ter (e.g. John & Orkin, 2022).4 Rather, dialog-based approaches encourage participants

4Other studies of information provision have considered the impact on academic performance from pro-
viding parents information about student performance (Berlinski et al., 2016; Dizon-Ross, 2019; Barrera-
Osorio et al., 2020; Doss et al., 2018), or school quality (Andrabi et al., 2017; Banerjee et al., 2010; Hastings
& Weinstein, 2008). It also goes beyond combining facts and suggestions on how to apply the information
or what actions can be taken to address issues, such as in Cortes et al. (2018); Doss et al. (2018). Bettinger et
al. (2012) explores the role of application assistance and information provision to parents on college appli-
cations. Additionally, (Oreopoulos et al., 2017; Lavecchia et al., in press) and (Walsh et al., 2014) examine
youth mentorship programs that share some similarities to IGATE. Our analysis is also related to studies
considering how information provision impacts other non-education outcomes in developing countries.
Information-based interventions have been particularly successful in improving health outcomes. Such
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to actively discuss the issues with the facilitators and with the other participants. With
IGATE, the discussions focused on the benefits of girls’ education, and the specific bar-
riers to girls’ education in that community and involved groups of mothers, fathers,
girls, teachers, and other members of the community. For example, during a mothers
group meeting, participants may focus on raising awareness of factors affecting girls’ ed-
ucation and well-being by discussing topics such as girls’ responsibilities at home, and
how gender-based factors influence how chores are distributed within households. The
groups also encouraged participants to discuss the topics on their own with others in
their community. This kind of encouraged diffusion is a common feature of dialog-based
interventions (Cislaghi et al., 2019), and was encouraged by IGATE facilitators.5

The dialog-based engagement campaigns can be a more effective way of communi-
cating information, allowing facilitators and other participants to discuss concerns, per-
sonal experiences, and potential solutions, and allowing participants to observe support
for the issues among their peers. This can encourage open discussion of the topics
within communities, change beliefs, and create momentum for changing behavior and
social norms.6 Furthermore, while the dialog-based campaign was intended to create an
empowering and engaging environment for girls education, this dialog-based approach
is different from the more common empowerment training offered by the Bangladesh
Rural Advancement Committee (BRAC) and others, which typically emphasize empow-
erment through skills-based training (e.g. Bandiera et al., 2020; Acevedo et al., 2017).

After the initial dialog-based engagement campaigns were established, the IGATE pro-
gram then expanded the programming to introduce support for teachers in schools and
to provide books to classrooms and bicycles to girls living far from school. It is im-
portant to note that the dialog-based engagement campaign was not designed to collect
information affecting the design of these later programs. Rather, the additional supports
were originally intended to begin along side the dialog-based engagement campaign but
were stalled due to administrative delays. The unique feature of IGATE that facilitates

issues have been considered in the context of safe-sex practices (Dupas, 2011), and breastfeeding and nu-
trition (Fitzsimons et al., 2016; Krämer et al., 2019), for example. Additionally, information interventions
have been shown to increase the number of small businesses that receive a loan (De Mel et al., 2011) and
to increase labor mobility for workers in poor work environments (Shrestha & Yang, 2019).
5There is strong qualitative evidence that such diffusion was successfully taking place in the IGATE pro-
gram. For example, one community leader remarked that “As women attend those [IGATE] meetings they
pass the same information to those at home and that’s how the information is cascading.” when asked if
the discussions from IGATE were being shared with the community.
6See, for example, Cook et al. (2017), which examines the impact of community dialogues that focused on
race and ethnicity within the education community. The potential to influence social norms is evident in
the IGATE project’s qualitative data, where one parent specifically noted that “as members of the mothers
group, we have also taken advantage of community meetings to educate [others in] our community;
particularly parents on the benefits of educating the girl child. I would like to believe that this has
accounted for the changing attitudes towards girl child’s education by parents in our community.”
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our analysis is that it collected data in treatment and control communities (it’s “midline”
evaluation) after the program widely implemented the dialogue-based engagement cam-
paigns, but before it implemented the other program components. This was in addition
to baseline and endline data collection that took place before and after the project was
complete. The staggered implementation, and its alignment with data collection points,
allows us to identify the impact of the dialogue-based engagement efforts on the aca-
demic performance of girls, before other components of the program were implemented.

Our analysis shows that these dialog-based engagement campaigns resulted in an im-
provement in mathematics performance and school enrolment within a relatively short
time frame. The improvement in mathematics performance occurred even though the
dialog-based engagement campaign did not specifically focus on math or STEM partici-
pation or performance. There are several reasons that a general campaign to encourage
girls’ education may have such an impact on math performance. For example, the cam-
paign may have encouraged greater effort or focus by girls on tasks that others have
shown are sometimes not prioritized because they are often viewed as difficult, mascu-
line, and largely irrelevant (Gudyanga, 2016). It may also have led to increased teacher
or parental attention for girls after community members gained awareness of gender
gaps. We see no similar improvement in literacy in the months after after girls and
communities were exposed to only the dialog-based engagement campaign.

After isolating the impact of the dialog-based engagement campaign, we then exam-
ine the ultimate impact of the entire IGATE project. Overall, the combined set of IGATE
interventions led to significant improvements in literacy among the girls in the treatment
communities. The later intervention components of the project, including the provision
of books and teacher support, likely contributed to the observed improvements in lit-
eracy. A formal mediation analysis suggests that the later gains were at least partially
associated with the program’s earlier impact achieved by midline. Our results sug-
gest that the dialog-based engagement campaign was the main driving force behind the
project’s early impact on math performance and enrolment, but that these conversations
alone was not sufficient to improve literacy outcomes in the time period considered.

Compared to past research on the impact of engagement or information-based inter-
ventions, our study is novel on several dimensions. This is the first study to isolate the
impact of a dialog-based engagement campaign from a major education-focused devel-
opment aid project. This provides insight into a type of information provision that is
very popular in practice, but difficult to study as it is rarely implemented in isolation.
The type of information provided and then discussed in IGATE emphasizes the rights
of marginalized girls to pursue education, and highlights the general importance of ad-
ditional schooling at the primary level. These discussions took place separately with
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groups of girls, parents, teachers, and other community members to raise awareness of
both the benefits of education and the types of barriers girls face in pursuit of education.
We show how such engagement has successfully changed education outcomes for girls,
resulting in relatively substantial gains in mathematics performance relatively quickly,
and contributing to longer term improvements in literacy.

The paper proceeds as follows. Section 2 describes the IGATE project. Section 3
describes the randomization of treatment, the process through which data was collected
and literacy and numeracy performance measured, and the estimation strategy. Section
4 presents the results. Section 5 concludes.

2. Context and Program Description

In 2012, UKaid7 launched its GEC initiative, a multi-year commitment to improving
access to education and learning for marginalized and at-risk youth, especially girls, in
the developing world. The GEC is the largest-ever donor-funded program focused on
girls in developing countries. The GEC has spent roughly £500 million in support of
dozens of projects across the developing world and claims to have directly benefited
more than a million girls.8

The GEC’s IGATE project was implemented between 2014 and 2016 by a consortium
of nongovernmental organizations (NGOs) led by World Vision.9 The program was im-
plemented in randomly-selected schools across 10 primarily-rural districts in Zimbabwe
and is estimated to have reached a total of 48,773 girls.

The project adopted a multifaceted intervention design in an effort to increase the ac-
cessibility and quality of education for marginalized girls. The initial wave of the project
consisted of the dialog-based engagement campaign, which involved voluntary meet-
ings with groups of girls, parents, teachers, and other community members to discuss
issues related to girls’ education. During these meetings, community members were
guided through discussions on girls’ rights, the importance of girls attending school,
and the barriers that girls and their families face in pursuing education. Participants
discussed how they could specifically support girls’ education by, for example, support-
ing the enrolment and attendance of girls in school and increasing awareness around
specific barriers faced by girls including gender-based violence, unequal expectations

7UKaid is funded by the U.K.’s Foreign, Commonwealth, and Development Office (FCDO). At the time of
implementation, the U.K. donor agency was referred to as the Department for International Development
(DFID).
8More details on the Girls Education Challenge can be found at https://girlseducationchallenge.org/.
9Partner organizations included CARE International, SNV Netherlands Development Organisation,
Emthonjeni Women’s Forum, Happy Readers, World Bicycle Relief, and the Union for the Development
of the Apostolic Church in Zimbabwe Africa.
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around household or classroom chores, menstrual hygiene needs, and limited house-
hold resources. While these community members could have met on their own, or in
other venues the organized sessions provided a setting for participants to comfortably
discuss a guided set of topics in the presence of a trained facilitator. These sessions pro-
vided suggestions, but no direct support, for how communities, schools, and families
could mitigate some of these barriers.

Later, after midline data collection, the program was expanded to provide teacher
support, learning resources, and books in the local primary schools, and to provide
bicycles to girls who lived far from school.

The IGATE dialog-based engagement campaigns included a broad set of discussion
groups focusing on different members of the community. Unfortunately we cannot sep-
arately identify the effects of these individual treatments. This means we cannot examine
if engaging girls or parents were more important for the overall effect of the program.
This is because all five groups were meeting regularly in all the treated locations be-
fore the midline follow up. The dialog-based campaign included the following specific
intervention components:

• Community in Support of Girls’ Education (CSGE): Implemented by Govern-
ment of Zimbabwe employees in the Ministry of Primary and Secondary Ed-
ucation trained by IGATE staff, CSGE promoted girls’ education throughout the
communities by providing participants an opportunity to learn about and discuss
girls’ education and the barriers they face in their pursuit of education. It also
provided participants with information about the minimum standards that could
be expected from local primary and secondary schools. During these meetings,
participants discussed how their communities could hold schools accountable for
providing quality education for all students. An average of 201 individuals par-
ticipated in CSGE meetings in each treatment community.

• Mothers Groups (MGs): The project recruited local female caregivers to par-
ticipate in MGs and led discussions within these MGs about the importance of
girls’ education and school attendance. Participants were encouraged to share
this information throughout their community. These groups also highlighted the
challenges girls face due to gender-based violence, inequitable treatment, and hy-
giene and menstruation. The mothers were then provided guidance on how to
mentor girls on these topics and training on how to make reusable menstrual
pads. In some places, fathers also participated in these groups. An average of 15
mothers and 5 fathers participated in MGs in each treatment community.
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• Power Within Clubs (PWCs): The project recruited teachers to set up and run
PWCs within schools. These teachers were mentors for each club and were often
linked with the local MG. The PWCs were designed to encourage girls’ to take
an active role in decisions around their education by discussing girls’ rights and
how to potentially navigate barriers to girls’ education. During PWC meetings,
participants were guided through discussions on the importance of education,
attending school, and doing school work. As in the MGs, participants were en-
couraged to share their knowledge with others in the school who did not directly
participate in the groups. An average of 41 girls participated in PWCs in each
treatment school.

• Village Savings and Loan (VSL): The project led savings groups operating in the
communities through discussions that focused on the importance of encouraging
girls’ education while providing suggestions for how participants could save for
future education needs. The project also provided provide guidelines for commu-
nity members to establish such groups in accordance with CARE International’s
VSL model. It did not provide any financial assistance or other resources to these
groups or their members. An average of 49 adult community members partici-
pated in VSL groups in each treatment community.

• School Development Committees (SDCs)–These school-based committees pro-
vide teachers and school officials with information and opportunities to discuss
the importance of creating learning environments that were gender sensitive. This
included providing guidance on how schools and teachers could support MG ef-
forts relating to hygiene and menstruation. An average of 8 individuals partici-
pated in SDCs in each treatment school.

Following the community-wide information and dialogue-based engagement efforts,
the IGATE project expanded to include other interventions that were not focused on
information provision. This second stage of the project involved providing bicycles to
girls with long commutes to school,10 and a Happy Readers program, based in part on
World Vision’s widely-implemented Unlock Literacy program, which provided literacy
and reading materials to schools to help students learn to read.11 When the program
expanded after midline to provide books and bikes, an average of 96 bikes and 1,478

10These bicycles were provided through the Bicycle Education Empowerment Program (BEEP) in partner-
ship with the World Bicycle Relief organization.
11There were a small number of locations where girls received bicycles before midline data was collected.
Discussions with the project suggest that there was no systematic reason that some schools received
bicycles early and that this is not associated with either the need for bicycles or the expected impact
of bicycles. These locations have therefore been dropped from this analysis to isolate the impact of the
information-based interventions.
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books were delivered at each treatment school. These resource-based interventions were
originally intended to be rolled out at the start of the program but were stalled due to
administrative delays in approvals for budget transfers.

As with the GEC initiative more generally, IGATE took a multifaceted approach to
improve girls’ education outcomes. Its project design builds on a theory of change in
which sustainable impact requires changing attitudes, beliefs, and social norms within
communities, and that the greatest impact will be had by projects that work to change
attitudes while also working to increase resources, or improve infrastructure, teaching
practices, policy, or institutions. See (Unterhalter et al., 2014) for the UKaid review of
the suggestive evidence in support of such an approach undertaken at the beginning
of the GEC. The atypical feature of the IGATE project compared to other GEC projects
was not in its inclusion of dialogue-based efforts to change attitudes, but in the way
that the timing of implementation allows us to isolate the impact of these intervention
components.

2.1. Dates. The data collection and program timing are summarized in Figure 1. Base-
line data collection occurred before implementation began in February 2014. Midline
data collection took place a year and a half later in June-August 2015. At this point, the
community dialog-based engagement campaign had been widely implemented, but the
non-information interventions had not. Before midline data was collected, each of the
treatment locations in the sample had received all five of the community information-
based interventions. After midline data collection the project continued the information
and engagement campaign and introduced non-information interventions. Endline data
collection occurred in November-December 2016 at the end of the project. All collection
dates occur within the middle of the school semesters.

Oct. 
2013

Feb. 
2014

Jun. 
2015

Aug. 
2015

Nov. 
2016

Dec. 
2016

Baseline data 
collection

Midline data 
collection

● Dialog-based 
Engagement Campaign 
(PWC, MGs, CSGE, 
SDC, VSL)

Endline data 
collection

● Bicycle Education 
Empowerment Program

● Happy Readers
● Fathers Groups
● Teacher Training
● Dialog-based 

Engagement Campaign

Figure 1. IGATE Data Collection and Program Implementation Timeline

2.2. Dialogue-driven change. The dialogue-based engagement campaign implemented
by the IGATE program builds on implementing partner CARE International’s widely-
used Social Analysis and Action (SAA) methodology for encouraging shifts in attitudes
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and actions. The SAA methodology (CARE, 2014) explains that “the goal of facilitation
is not to proselytize or promote certain attitudes, norms, and behaviors, but rather to
facilitate a process of dialogue and reflection that ... aims to surface individual and
community attitudes and norms, explore how these attitudes, norms and power dynam-
ics shape individual and collective behavior, and reflect on the consequences of those
norms and behaviors.” It formulates three core elements, involving leading groups of
participants through (1) reflection, dialogue, and exploration of ideas, (2) envisioning
alternatives and challenging harmful norms, and (3) commitment to action for improved
outcomes.12

For example, the group might be asked to reflect on the reasons girls in their commu-
nities may not attend school. Based on this discussions, facilitators would encourage the
participants to reflect on what contributes to these factors being barriers. For example,
if the group identifies that early marriage as a risk factor affecting girls’ attendance, the
groups would then reflect on the factors that contribute to this. In response to these
reflections, the group would discuss ways to improve the girls’ environment by, for ex-
ample, partnering with religious leaders to raise awareness of the harms associated with
early marriage practices.

The SAA model is closely related to other theories of change through which dialogues
are expected to altering social norms and related behavior. In early work, Chasin et
al. (1996) argued that public dialogues structured around family therapy sessions could
help groups with potentially diverging opinions talk about and reduce social conflict on
divisive issues. While the initial efforts in this space largely focused on reducing conflict
around race and ethnicity,13 the dialogue-based engagement process is now frequently
used to build consensus for change and collective action within communities. For ex-
ample, Schweizer et al. (2013) discuss dialogues as a theoretical framework for engaging
communities on climate change issues; and Martin et al. (2017) consider how dialogues
may change caregiver practices in support of child health and nutrition. Although much
of the research in this space draws favorable conclusions about the ability of dialogue
to change outcomes, little of this research is causal or quantitative in nature. Most of
the research in this area presents theoretical arguments (e.g., Schweizer et al., 2013),
qualitative assessments (e.g. Martin et al., 2017), or before-and-after analyses without
control groups (e.g., Ndagije et al., 2019; Wegs et al., 2019). Figueroa et al. (2016) studies
whether community dialogues change cultural norms for HIV prevention in Mozam-
bique by comparing reported beliefs of a recent program cohort after participation and

12See also CARE’s SAA implementation guide, which walks through the theory of change in detail (CARE,
2007).
13See Dessel et al. (2006) for examples of such efforts implemented in communities.
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an upcoming program cohort before participation, showing beneficial effects on gender
beliefs, gender roles, and HIV stigma.

Our analysis complements the existing literature by providing a causal analysis of
the impact of dialogue-based engagement on girls’ education outcomes. It is based on
the evaluation of treatment and control data from a large-scale randomized intervention
with a staggered roll-out of components that allows us to estimate the impact of a di-
alogue campaign on education outcomes, presenting some of the most robust evidence
as to the meaningful impacts that such efforts can have on outcomes.

3. Data and Methodology

3.1. Sampling Framework. The program identified 467 schools (and respective commu-
nities) across rural districts in Zimbabwe to be eligible to receive the IGATE interven-
tions. A subset of these schools was randomly selected to receive the program.14 As
is standard in GEC evaluations, only a subset of the participating schools were then
selected for data collection and evaluation, providing a sample of 37 treatment and 28
control locations from the eligible primary schools. This trial was registered with the
American Economic Association’s registry for randomized controlled trials.15 16

Data collection was conducted by teams of professional enumerators from a Zimbabwe-
based firm. All primary school-aged girls in the local communities were eligible for in-
clusion in our sample, regardless of whether or not they or any family member directly
participated in the IGATE program.17 That is, the sample defines the treatment status of
girls based on whether their location received IGATE rather than whether they were di-
rect participants. To select girls and their caregivers for the data collection, enumerators
would start at a recognizable local landmark in IGATE communities (e.g., community
center) and then walk in different directions and knock on every fourth door. At the

14The map in Figure A1 in the appendix shows the location of treatment and control schools across
Zimbabwe.
15The registry record can be found here: https://www.socialscienceregistry.org/trials/7963.
16The evaluation focused on the schools that were not part of the conflicting GEC Campaign for Female
Education (“CamFEd”) initiative, which focused on secondary education. The GEC did collect additional
data from the CamFEd-eligible schools. However, this will not be included in this analysis since it is
beyond the scope of the current research, which is focused on the impact of IGATE interventions alone.
There is no association between IGATE treatment status and the rollout of the CamFEd program, so this
is not a concern for our identification strategy.
17GEC data collection initially included some secondary-school-aged girls in the sample. For clarity of
interpretation, we limit our sample to girls who were in grade seven or below at baseline (i.e. in primary
school at baseline). We do this for several reasons. First, IGATE was a primary-school-focused program so
we wouldn’t expect the same impact on secondary-aged students as on primary-aged students. Second,
it was not possible to accurately determine the extent that secondary school students received access to
program components. And third, the small sample size for secondary school students prevented subgroup
analyses, meaning that their inclusion would likely bias the estimates in unknown ways.
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household, they then would ask if any girls from IGATE schools of the appropriate age
lived there. If an eligible girl lived there the enumerators proceeded to do the question-
naires, returning later if the girl was not home.

There are 1,160 girls observed in our sample at baseline, 942 at midline, and 820 at
endline. For each school in the panel data set, there are between three and twenty girls,
with an average of 11 girls from each location. For each girl in the data set, we have
information provided by their caregivers and teachers, as well as data from standard-
ized reading and mathematics tests. The attrition rate was similar across treatment and
control locations with rates of 21% and 16%, respectively, over the three years between
baseline and endline data collection.18 Although this is relatively large, it is consistent
with other studies in similar contexts and is likely driven by the degree of migration
present in the general population.

In the appendix, we compare the characteristics and test scores of the sample by at-
trition during the study (see tables A1 and A2 in the Appendix). Given the ex-ante
similarity of the girls who dropped out of the sample, we are not concerned that girls
that attrited from the sample are systematically different from girls who remain at mid-
line or endline in any way that will clearly bias the analysis. Across the main household
controls and test scores, the mean scores and standard deviations in the two groups are
similar and well within a standard deviation of each other, which provides summary
statistics of baseline test scores.

At midline, there are 385 and 557 girls in the control and treatment samples, respec-
tively, which we define as our main sample. The treatment and control groups in this
main sample exhibit similar observable characteristics at baseline, as shown in Table 1.
The groups also have similar baseline test scores and grade distributions (as shown in
Tables A3 and A4 in the Appendix).

3.2. Learning Assessments. The main data collected at baseline, midline, and endline
included a survey with girls, a survey with a girl’s caregiver, and the Early Grade Read-
ing Assessment (EGRA) and Early Grade Mathematics Assessment (EGMA). Originally
designed for the United States Agency for International Development (USAID), EGRA
has been used to assess reading skills in primary school-aged students in over 70 coun-
tries and by hundreds of projects worldwide. EGMA, which was developed after EGRA,
has been used to assess mathematics skills in primary school-aged students in over 20
countries around the world. In one study by Friedman et al. (2016), EGRA and EGMA

18Note that girls who had dropped out of school were still included in the sample, provided they could
be located. Girls who have dropped out of the sample should not be assumed to be out of school since
they may have moved to a new school in a different region.
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Table 1. Baseline Summary Statistics

Control Treatment Difference

Age 9.377 9.380 0.003
(2.011) (1.997)

Grade 3.676 3.627 -0.049
(1.746) (1.779)

Illness 0.103 0.112 0.009
(0.305) (0.316)

Disability 0.174 0.191 0.017
(0.380) (0.394)

Orphan 0.0676 0.0536 -0.014
(0.252) (0.226)

Travel time to school (minutes) 32.96 35.12 2.16
(23.16) (27.30)

Household often goes hungry 0.224 0.228 0.004
(0.418) (0.420)

Household often goes thirsty 0.128 0.121 -0.007
(0.335) (0.327)

Caregiver has no education 0.0676 0.0979 0.0303
(0.252) (0.298)

Caregiver has primary education 0.523 0.550 0.027
(0.500) (0.498)

Caregiver has secondary education 0.409 0.352 -0.057
(0.493) (0.478)

Caregiver works outside of household 0.221 0.235 0.014
(0.415) (0.425)

N 385 557

Note these numbers measure baseline levels for girls who could be recontacted at midline.

were found to be the most frequently used assessment systems in education evaluations
in Eastern and Southern Africa.

The version of EGMA implemented here included the common subtasks of number
identification, quantity discrimination, missing numbers, basic addition, and basic sub-
traction. The version of EGRA implemented here involved five subtasks: letter sound
identification, invented word reading, reading fluency, and reading comprehension. We
provide a detailed description and examples of EGMA and EGRA subtasks in the ap-
pendix.

At midline, similar tests were administered with slight variations from the baseline
versions. It is necessary to change the versions of the tests to separate learning from
recall in the analysis. However, the EGRA and EGMA subtasks have strict development
guidelines that ensure the difficulty level is standardized across versions.
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3.3. Econometric Strategy. We test our hypothesis that the IGATE treatment led to im-
provements in learning, enrolment, and caregiver behavior by estimating the following
ordinary least squares regression at both midline (t = 1) and endline (t = 2):

Yijt = β0 + β1Treatedij + β2Xij0 + β3Yij0 + εijt (1)

Where Yijt represents the outcome variable (learning, enrolment, behavior indicators)
measured at either midline or endline, respectively. By extension, Yij0 represents the
outcome variable measured at baseline.19 Treatedij represents whether girl i is in a school
j that was exposed to IGATE. And Xij0 includes a set of controls for the girl’s age, grade,
and indicators for the district girli lives in. Finally, εijt is the disturbance term. In all of
our estimations, standard errors are clustered at the school level. Since our treatment
was applied at the school level, and participation in the interventions was voluntary, this
specification provides estimates of the project’s intent-to-treat effect.

Given the importance of understanding the sequential impacts of the interventions,
we included estimations of a modified version of equation 1, which includes midline
test scores when we are assessing endline test score outcomes:

Yij2 = α0 + α1Treatedij + α2Xij0 + α3Yij0 + α4Yij1 + εij2 (2)

When combined with the results for 1, this allows us to conduct a mediation analysis
following the approach described in Acharya et al. (2016), as well as Judd & Kenny
(1981); James & Brett (1984); Baron & Kenny (1986); VanderWeele (2016).20 By controlling
for midline test scores we are able to determine if the impact on test scores at midline
mediates the ultimate impact observed at endline.

The randomization of treatment locations allows for an experimental approach to the
evaluation. External factors such as the presence of droughts or other policy changes
that occurred are likely to affect both the treatment and control groups similarly. In
this way, the evaluation can be considered a causal analysis, identifying the changes in
outcomes attributable to the IGATE project. Since participation in the treatments was
voluntary, we focus on estimating intent-to-treat effects for our analysis.

Since there were administrative issues that prevented the non-information interven-
tions to be implemented until after midline, this provides a unique opportunity to iso-
late the impact of the dialog-based engagement campaign at midline. While it is plau-
sible that the expectation of additional future benefits may have increased participants’
willingness to participate in the information-based interventions, these future possible

19By design, all girls are enrolled in school at the beginning program. Therefore, this term is not in-
cluded in the specification where Yijt is enrolment. However, this lagged-dependent value specification is
particularly important for test scores, as shown in Singh (2020).
20More details on the mediation analysis are provided in Appendix C
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benefits were not promoted widely before midline, so we do not expect this anticipation
to significantly affect the results.

In practice, the dialog-based intervention is often combined with other programs. This
has limited the ability of researchers to isolate the impact of these interventions. While
the variation in timing of the roll-out in the IGATE project allows us to identify the effect
of this program when implemented alone the effectiveness of the dialog based campaign
could interact with those from the other programs. It seems likely that these effects
would be complementary, for example when girls face lower barriers and are better sup-
ported in their education improved classroom resources could be made more effective
and so our estimates may underestimate the impact of the dialog-based programs when
implemented in conjunction with a broader set of interventions.

The impact of IGATE measured at endline cannot be attributed to any subset of the
program interventions as all components were implemented before that time. The initial
information campaigns may have contributed to greater awareness among community
members to ultimately increase the productivity of the second set of interventions in-
troduced after midline. Indeed, the mediation analysis presented in the results that the
improvements observed in numeracy at midline at least partially, suggesting that the
project’s earlier impact allowed students to make further learning gains.

The analysis focuses on the impact of the IGATE program on numeracy and literacy
(as measured by EGMA and EGRA), as well as enrolment. To provide additional in-
sights, we also consider the impact of the project on specific subtasks of the learning
assessments, and the number of questions attempted.

4. Results

The IGATE program’s primary aim is to improve access to quality education for
marginalized girls. Our evaluation assesses the impact of the IGATE program on en-
rolment, and performance in mathematics and literacy.21 We also consider the impact
on the frequency of caregivers’ supportive actions towards girls.

4.1. Enrolment. To look at the accessibility of education after IGATE, Table 2 shows that
girls in treatment areas are 2.5 percentage points more likely to be enrolled in school
than girls who did not receive treatment by midline. This difference between baseline
and midline is statistically significant and also intrinsically meaningful when dealing
with a primary-school-aged population for which enrolment rates are high. Specifically,
at baseline over 99.0% of girls in the sample across treatment and control areas were

21As shown in Nordstrom & Cotton (2020), the impact on enrolment and learning can move in opposite
directions in response to external factors, potentially leading to misleading conclusions about the benefits
of a program to education outcomes. This motivates the evaluation of both enrolment and learning
outcomes to confirm no adverse consequences to education overall.
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enrolled in school. At midline, this fell to 96.1% in the control group, but only fell to
98.5% in the treatment group. This represents a substantial decrease in the dropout
rate, with the dropout rate in the control group being more than five times that in the
treatment group between baseline and midline. This is evidence that the IGATE program
led to substantial changes in the education attainment of those who would have left
school in the absence of the program, who are arguably the most marginalized of the
girls in the sample.

Because IGATE provided only the information-based interventions to the treatment
communities ahead of midline, the entirety of the program’s impact on enrolment at
midline can be attributed to the information and engagement campaign and not to the
other program components that were introduced later.

Table 2. Impact on Enrolment

Enrolment

Midline Enrolment
Treatment 0.024** 0.025**

(0.012) (0.012)
Controls X
Observations 820 820
Adjusted R-squared 0.004 0.051

Note: The table reports the marginal effect on enrolment.
Controls include baseline age, grade, and geographic dis-
trict. Cluster-robust standard errors are in parentheses.
Standard errors are clustered at the school level. * p < 0.1,
** p < 0.05, *** p < 0.01

4.2. Mathematics. The results in Table 3 show girls in the treatment group experienced
improvements in numeracy of 1.7 percentage points (0.06 SD) compared to the control
group. Like the impact on enrolment, this statistically significant increase in mathematics
performance occurred entirely between baseline and midline. This suggests that the
information and engagement campaign had a significant, positive impact on the math
performance of the girls.

To explore the gains in math performance in more detail, we consider the impact on
the performance of girls in each of the EGMA subtasks. Girls’ scores on the number
quantities experienced the biggest increase, followed by addition, with 2.6 and 2.4 per-
centage point gains, respectively. We cannot distinguish whether the improvements in
mathematics performance caused by the information and engagement campaign come
from improvements in the understanding of mathematical concepts, or, alternatively,
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Table 3. Impact on Mathematics Outcomes

Number Number Missing
Identification Quantities Numbers Addition Subtraction Average

EGMA 1 EGMA 2 EGMA 3 EGMA 4 EGMA 5 Total

ML - BL
Treatment 0.007 0.026** 0.013 0.024* 0.010 0.017*

(0.011) (0.0205) (0.009) (0.014) (0.0123) (0.009)
Controls X X X X X X
Observations 942 942 942 942 942 942
Adjusted R-Squared 0.312 0.347 0.342 0.412 0.409 0.532

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Controls include baseline age, grade, and
geographic district. Cluster-robust standard errors are in parentheses. Standard errors are clustered at the school level. * p < 0.1, ** p < 0.05,
*** p < 0.01

from changes in attitudes or increases in confidence leading to an improved ability to
apply their understanding under time pressure.22

However, to further explore the mechanism through which girls improve their mathe-
matics performance following the information and engagement campaign, the Appendix
considers the impact of the IGATE program on the number of questions attempted on
each subtest in the mathematics assessment. We do not observe any significant improve-
ment in the number of questions students attempt, suggesting students have gained
better mastery of the questions they attempt.23

4.3. Literacy. When we examine the impact of IGATE on reading skills, we see no im-
provements between baseline and midline (see Table 4). This means that the information
and engagement campaign promoting girls’ education did not have the same short-run
impacts on literacy that they did on numeracy performance.

4.4. Changes after Midline. By the time of the endline analysis a wide set of additional
programs which directly provided resources to the communities had been implemented.
In this section we consider the total impact of these additional interventions.

For enrollement we find no similar impact on enrolment between baseline and endline
overall, suggesting that the subsequent interventions resulted in no additional improve-
ment in enrolment.

In terms of mathematics, results in Table 6 indicate that the later intervention compo-
nents did not lead to significant increases in scores on numeracy tests. We also find that
the inclusion of midline test scores did not meaningfully change the baseline to endline

22For example, Cotton et al. (2013) finds that gender gaps in mathematics performance depend at least
partially on time constraints and competitive pressure. While EGMA 1, 4, and 5 do have a timed compo-
nent, we do not find that the program significantly improved girls’ performance under time pressure.
23See Table A5 in the Appendix.
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Table 4. Impact on Reading Outcomes

Letter Sound Invented Oral Reading
Identification Words Fluency Comprehension Average

EGRA 1 EGRA 2 EGRA 3/4 EGRA 5 Total

ML - BL
Treatment -0.011 -0.003 0.004 -0.005 -0.004

(0.012) (0.005) (0.011) (0.021) (0.009)
Controls X X X X X
Observations 675 675 675 675 675
Adjusted R-Squared 0.126 0.370 0.553 0.306 0.506

Timed Yes Yes Yes No

Early Stop Rule Yes Yes Yes No

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Note that EGRA 3
and 4 both assess oral fluency, but EGRA 3 was only given to girls who were in grades 1-5 at baseline while EGRA 4
was given to girls in who were in grades 6 and above at baseline. Controls include baseline age, grade, and geographic
district. Cluster-robust standard errors are in parentheses. Standard errors are clustered at the school level. * p < 0.1,
** p < 0.05, *** p < 0.01

Table 5. Impact on Enrolment

Enrolment

Endline Enrolment
Treatment 0.012 0.012

(0.019) (0.019)
Controls X
Observations 820 820
Adjusted R-squared -0.001 0.073

Note: The table reports the marginal effect on enrolment.
Controls include baseline age, grade, and geographic dis-
trict. Cluster-robust standard errors are in parentheses.
Standard errors are clustered at the school level. * p < 0.1,
** p < 0.05, *** p < 0.01

analysis. This indicates that the midline improvements in numeracy are not meaning-
fully mediating subsequent improvements in numeracy by endline (see Appendix C for
details on the steps required to establish mediation).

However, in reading gains do occur overall between endline analysis with a signifi-
cant improvement observed in letter sound identification of 2.4 percentage points, and
improvement in reading comprehension of 6.4 percentage points. This contributed to
an overall gain of 2.6 percentage points between baseline and endline.By endline, non-
information-based interventions such as Happy Readers were in place. Among other
things, this involved providing books and reading materials to schools, We know from
other contexts that such resource provision, when targeted effectively, can improve stu-
dent learning (Lavy, 2020; Snilstveit et al., 2016). It is therefore likely that this contributed
to the reading improvements we observe at endline.
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Table 6. Impact on Mathematics Outcomes

Number Number Missing
Identification Quantities Numbers Addition Subtraction Average

EGMA 1 EGMA 2 EGMA 3 EGMA 4 EGMA 5 Total

ML - BL

EL - BL
Treatment 0.011 0.023 0.019 0.019 0.006 0.016

(0.010) (0.015) (0.015) (0.014) (0.017) (0.011)
Controls X X X X X X
Midline test scores
Observations 794 794 794 794 794 794
Adjusted R-Squared 0.172 0.172 0.260 0.340 0.335 0.401

EL - BL
Treatment 0.005 0.007 0.010 0.004 -0.003 0.001

(0.007) (0.013) (0.013) (0.012) (0.013) (0.007)
Controls X X X X X X
Midline test scores X X X X X X
Observations 794 794 794 794 794 794
Adjusted R-Squared 0.530 0.354 0.420 0.534 0.583 0.737

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Controls include baseline age, grade, and
geographic district. Cluster-robust standard errors are in parentheses. Standard errors are clustered at the school level. * p < 0.1, ** p < 0.05,
*** p < 0.01

These improvements remain relatively unchanged in magnitude after adding in con-
trols for midline test scores, again suggesting that the overall improvements in literacy
are not meaningfully impacted by the program’s impact on literacy skills.24

However, it is also possible that the eventual gains in literacy occurred because the
information-based interventions that were offered before midline took more time to be
realized, or because the increased awareness developed by the initial wave of interven-
tions made girls and community members more receptive to later interventions. This
possibility is examined in more detail using a formal mediation analysis in Appendix C.
However, it is also likely that they were at least in part driven by the other intervention
components introduced after the midline data collection.

4.5. Attitudes. The theories of change that motivate the IGATE program and other inter-
ventions assume that dialogue drives changes in beliefs and norms, which in turn lead
to positive changes in behavior. However, the GEC collected little data on attitudes and
beliefs for IGATE project, presenting a limitation for the analysis. While we show that

24This is not surprising, as the requirements for mediation have not been met (see Appendix C for a
description of the steps required for mediation analysis). Since there is no impact on reading skills by
midline, the second step of the four-step process for mediation analysis outlined by Judd & Kenny (1981),
James & Brett (1984), Baron & Kenny (1986), and VanderWeele (2016), has not been satisfied. This step
requires establishing that the independent variable (IGATE treatment) impacts the mediator (midline test
scores). Table 4 shows that this condition for mediation is not satisfied. Similarly in the analysis of
numeracy impacts, the first step of mediation analysis is not satisfied. More specifically, the treatment is
not shown to have an impact on endline numeracy scores.
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Table 7. Impact on Reading Outcomes

Letter Sound Invented Oral Reading
Identification Words Fluency Comprehension Average

EGRA 1 EGRA 2 EGRA 3/4 EGRA 5 Total

EL - BL
Treatment 0.030*** 0.009 0.012 0.058*** 0.028***

(0.012) (0.005) (0.007) (0.020) (0.007)
Controls X X X X X
Midline test scores X X X X X
Observations 598 598 598 598 598
Adjusted R-Squared 0.299 0.545 0.808 0.453 0.710

Timed Yes Yes Yes No

Early Stop Rule Yes Yes Yes No

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Note that EGRA 3
and 4 both assess oral fluency, but EGRA 3 was only given to girls who were in grades 1-5 at baseline while EGRA 4
was given to girls in who were in grades 6 and above at baseline. Controls include baseline age, grade, and geographic
district. Cluster-robust standard errors are in parentheses. Standard errors are clustered at the school level. * p < 0.1,
** p < 0.05, *** p < 0.01

dialogue leads to improvement in numeracy performance and academic progression, we
do not have sufficient data on beliefs and attitudes to directly establish that dialogues
improve beliefs, attitudes, or social norms of students, parents, teachers, or others.

The baseline attitude questions were limited to caregiver survey questions that asked
whether the caregiver had positive aspirations for their girls, and whether they believed
that girls can achieve as much as boys. Nearly all parents agreed with these statements,
with 99% of caregivers reporting positive aspirations and 97% reporting beliefs that
girls can achieve as much or more than their male peers, leaving no room to identify
improvements.25

The project added an additional measure of girls’ attitudes and beliefs at later evalu-
ation points with the Youth Leadership Index assessment being incorporated into girls’
surveys. The midline and endline averages across the treatment and control groups are
shown in Table A7 in the Appendix. However, this measure does not allow us to identify
changes in these measures caused by the program itself. In addition, the sample size is
not large enough to rule out that the differences at midline are not due random variation
in the locations sampled between the two groups. Given these data limitations, we are
unable to cleanly estimate the impact of IGATE on attitudes and beliefs directly.

To gain insight into the impact of the program on attitudes, we instead look for in-
dicators that reveal increases in support for girls at the school or household levels. As
we show in Table 8, when caregivers of girls who were around the age of menarche
were asked whether they had purchased sanitary products for these girls in the past 12
months, caregivers in IGATE treatment areas were 3 percentage points more likely to
have reported doing so than those in the control locations. This is a relevant observed

25See Table A7 in the Appendix.
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behavior, given the emphasis that access to sanitary wear received in the information
and engagement campaign.

The change is not observable until after midline, with the midline control not mean-
ingfully changing the endline results. However, since the interventions that were added
after midline were limited to curriculum changes and resources that targeted girls, and
not their caregivers or communities, it is likely that this overall improvement in caregiver
attitudes can be largely attributed to the dialogue-based engagement campaign that in-
cluded discussion around barriers girls face from menstruation and access to sanitary
products. This finding suggests that the program has not only made households aware
of the barriers girls face due to menstruation, but has also motivated them to take ac-
tion to mitigate these barriers to support girls’ education, and is consistent with other
evidence on the efficacy of empowerment campaigns that focused on barriers related to
menstrual health (Bandiera et al., 2020).

Table 8. Impact on Caregiver behavior

Caregiver purchased sanitary products
for girl in past 12 months

ML - BL
Treatment 0.014

(0.035)
Controls X
Observations 595
Adjusted R-squared 0.180

EL - BL
Treatment 0.038***

(0.014)
Midline behavior
Controls X
Observations 545
Adjusted R-squared 0.886

Note: The table reports the coefficients for the linear probability model estimated by
OLS. Controls include baseline age, grade, and geographic district. Cluster-robust
standard errors are in parentheses. Standard errors are clustered at the school level.
* p < 0.1, ** p < 0.05, *** p < 0.01

Furthermore, Nordstrom (2021) presents additional evidence that dialogue-based in-
tervention components affect attitudes and beliefs around girls’ education in such en-
vironments using data from later waves of GEC programming in Zimbabwe. The GEC
data collection around this later project included more detailed data with which to mea-
sure attitudes, allowing the analysis to show how a multifaceted gendered education
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project that included dialogue-based engagement along with other types of interven-
tion components significantly improved community attitudes towards girls’ education.
As with other GEC projects, however, the simultaneous implementation of the different
components of the project Nordstrom (2021) studies does not allow one to isolate the
impact of the dialogue campaigns from other program components, which our paper is
able to do.

4.6. Further Considerations. There are several considerations to keep in mind when
interpreting the results.

First, we are not able to determine the precise channel through which dialog-based
engagement campaigns on girls’ education lead to improvements in education outcomes.
This is for two primary reasons. (I) Because the program simultaneously engaged groups
of parents, girls, teachers, and community members, we cannot, for example, separately
identify whether engaging girls or parents were more important for the overall effect of
the program. (II) Because the GEC did not collect sufficient data on attitudes and beliefs,
we cannot assess the degree to which the attitudes or support changed across different
groups relative to others. Our subsection on attitudes provides some suggestive evidence
that dialogue-based campaigns and other program components change attitudes and
beliefs, but more work is needed.

Second, Zimbabwe is a country in which girls tend to perform fairly well compared to
their peers in many other African countries and compared to boys in their own country.26

This may suggest that there is less room for improvement in the academic performance
of primary school girls in Zimbabwe than there may be in countries with substantial
gender gaps. It could also imply that communities were already supportive of girls’
education and providing information about the benefits of girls’ education may not be a
particularly effective policy. Both of these factors would make it less likely that providing
information about the benefits of girls’ education and the rights of girls will lead to sub-
stantial improvements in education outcomes. Yet, we still show this in the Zimbabwe
context, suggesting that the impacts may be even larger in other countries.

Third, because the GEC only collected data on girls and not boys for the IGATE project,
our analysis can only speak to the impact of the project on the absolute performance of
girls and not on the impacts on boys or the overall gender gaps. We do not know, for

26On the country’s National Grade 7 exam, girls were more likely than their male peers to pass all four
subject areas, with pass rates of 45% versus 40%, respectively Zimbabwe Schools Examination Council
(2016). Primary school enrolment rates tend to be high for both girls and boys, approaching 99% according
to The World Bank (2019), with girls demonstrating slightly higher completion rates than boys in the
transition to secondary school. It is not until secondary school that gender gaps favoring males tend to
develop. After the transition to secondary school, fewer females go on to graduate, with 19% of male
adults completing upper secondary school versus only 12% of females (Chinembiri, 2018).
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example, whether the academic performance of boys fell as parents and teachers put
more emphasis on girls’ education.

5. Conclusion

The current paper makes several contributions to the literature.
First, the analysis reports results from a randomized multifaceted education project

implemented as part of the UK government’s Girls’ Education Challenge development
portfolio. We show how the program led to improvements in academic progression, as
well as literacy and mathematics performance among girls, despite being implemented
in an environments where primary girls were already performing relatively well com-
pared other settings.

Second, the analysis takes advantage of the staggered implementation of program
components during implementation in order to identify the impact of the dialogue-
based engagement components of the project. These components were the only portion
of the project widely implemented ahead of the midline data collection, offering a unique
opportunity to assess the impact of the dialogue components, which are typically imple-
mented simultaneously with other types of programming during projects. We find that
dialogue-based engagement was responsible for all of the observed improvements in
mathematics performance and academic progression among participants, and that that
they contributed to gains in literacy performance.

It may be easy to see how public discourse on girls’ education could improve pro-
gression in school, which likely represent increases in attendance and engagement. Less
obvious, perhaps, is how discourse may result in substantial improvements in mathe-
matics performance over a relatively short time period. This may reflect additional effort
by teachers and parents in helping girls learn the material, or additional effort by girls in
studying or when taking the assessments. Future work may disentangle the mechanisms
behind these improvements.

An important implication of these results concerns the motivation behind dialogue-
based engagement campaigns. Often, dialogues are viewed as ways of changing social
norms so that other program components will be more effective. Our results are con-
sistent with this, but they additionally show how dialogue can improve outcomes even
before other program components are implemented.

Third, these implications are not limited to education settings. Our paper presents
some of the first robust quantitative evidence that dialogue-based engagement cam-
paigns in any setting can have meaningful impacts on behavior and outcomes. Dia-
logues are increasingly incorporated as part of development and social programming.
However, their inclusion is primarily supported by social change theories and qualitative
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accounts rather than robust quantitative evidence. By establishing a causal link between
public dialogue intervention components and targeted outcomes, our findings suggest
that dialogue-based engagement can be effective at bringing about change, which may
have applications for many settings. Further study is needed to better understand the
effectiveness of such dialogues in and beyond education.
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Appendix A. Appendix

A.1. School Locations. Figure A1 shows a map of the IGATE school locations across
rural districts in Zimbabwe.

Figure A1. IGATE School Locations

Appendix B. EGRA/EGMA Test Details

As is standard with the EGRA and EGMA assessments, the questions in each test were
described verbally, one by one, by a professional enumerator to individual students.
Students then provided their answers verbally and enumerators record whether the stu-
dent’s answer was correct. During the test, students are given visual stimuli to follow
along and to see the specific numbers, letters, and words they are asked to say or an-
alyze. There are five subtasks that make up the numeracy assessment: number identi-
fication, number quantities, missing numbers, addition, and subtraction. The number
identification subtask consists of 20 numbers which students are asked to identify in one
minute. An example of a typical EGMA number identification subtask as viewed by the
enumerator is shown in figure A2.
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Figure A2. EGMA 1 (Number Identification) Example

In the quantity discrimination subtask, a student is presented with a list of 10 pairs of
numbers and is asked to identify the larger number. This exercise is not timed but ends
after 4 incorrect answers in a row or a hesitation of 5 seconds by the student. This stop
rule trigger is shown in figure A3.

Figure A3. EGMA 3 (Missing Numbers) Example: Early Stop Rule Trigger
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The addition and subtraction level 1 components include 20 problems each. According
to the EGMA guidelines, subtraction questions must be the inverse of the additional
questions. A stop rule after 5 incorrect answers applies to these tasks as well.

There are five literacy subtasks: letter and sound identification, invented words, oral
fluency (grades 1-5, and grades 6-7), and reading comprehension. The letter and sound
identification tasks involve students phonetically reading individual letters in the alpha-
bet, much like the number identification task. The enumerator records each correct pro-
nunciation. Invented word tasks involve 50 words that do not have a meaning in English
or in the local languages. The student is asked to read each made-up word aloud and
the enumerator records each correct pronunciation. An example of an invented words
subtask as viewed by the enumerator is shown in figure A4.

Figure A4. EGRA 2 (Invented Words) Example

The remaining subtasks, oral fluency and reading comprehension, ask students to
read a short story aloud. Enumerators are instructed to record the words the students
misidentified or mispronounced and to identify the last word the student correctly said
aloud within the time limit. The reading comprehension task then asks the students
questions about the passage to assess their understanding of the story they just read.

The test design guidelines specify all details about each question’s difficulty level.
This includes details about the number each sequence increases by in numeracy subtasks
and the number of single, double, and triple-digit numbers to be used in the Missing
Numbers and Number Identification subtasks; subtraction problems are required to be
the inverse of the addition problems. In the first two EGRA components, the versions are
differentiated by reordering letters or words within the rows to retain the same level of
difficulty. The EGRA story subtasks are written with the intention of remaining the same
difficulty using the same number of words per sentence and per passage and using a
similar vocabulary. Given this strict structure, different versions of the tests are not likely
to be different difficulties.
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B.1. Additional Treatment and Control Comparison Tables. Here, we provide addi-
tional tables comparing the treatment and control group baseline characteristics, illus-
trating that there are no substantial differences between the groups ahead of the IGATE
implementation.

Table A1. Numeracy Test Subtasks - Attrited versus Remaining Samples

Attrited Remaining
Control Treatment Control Treatment

EGMA 1: Number Identification 0.745 0.705 0.693 0.677
(0.322) (0.334) (0.327) (0.338)

% of questions attempted 0.933 0.956 0.951 0.955
(0.170) (0.126) (0.124) (0.122)

% of time spent 0.694 0.748 0.733 0.737
(0.237) (0.229) (0.236) (0.236)

EGMA 2: Number Quantities 0.656 0.604 0.571 0.557
(0.343) (0.346) (0.331) (0.354)

% of questions attempted 0.928 0.899 0.902 0.876
(0.171) (0.208) (0.195) (0.224)

EGMA 3: Missing Numbers 0.444 0.384 0.376 0.372
(0.281) (0.246) (0.260) (0.266)

% of questions attempted 0.880 0.859 0.832 0.820
(0.205) (0.201) (0.222) (0.232)

EGMA 4: Addition 0.485 0.424 0.427 0.409
(0.269) (0.260) (0.294) (0.284)

% of questions attempted 0.712 0.670 0.710 0.688
(0.141) (0.148) (0.152) (0.161)

% of time spent 0.991 0.994 0.986 0.984
(0.0504) (0.0357) (0.0630) (0.0776)

EGMA 5: Subtraction 0.380 0.289 0.316 0.298
(0.256) (0.231) (0.273) (0.250)

% of questions attempted 0.684 0.640 0.668 0.649
(0.149) (0.158) (0.146) (0.161)

% of time spent 0.987 0.992 0.986 0.990
(0.0704) (0.0512) (0.0683) (0.0629)

Average Numeracy Score 0.542 0.481 0.477 0.462
(0.261) (0.247) (0.265) (0.266)

% of questions attempted 0.827 0.805 0.813 0.798
(0.0945) (0.100) (0.111) (0.114)
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Table A2. Baseline Summary Statistics - Attrited and Remaining Samples

Attrited Remaining
Control Treatment Control Treatment

Age 9.375 9.574 9.377 9.380
(2.268) (1.875) (2.011) (1.997)

Grade 3.781 3.607 3.676 3.627
(1.827) (1.584) (1.746) (1.779)

Illness 0.0938 0.115 0.103 0.112
(0.296) (0.321) (0.305) (0.316)

Disability 0.219 0.230 0.174 0.191
(0.420) (0.424) (0.380) (0.394)

Orphan 0.0938 0.0164 0.0676 0.0536
(0.296) (0.128) (0.252) (0.226)

Travel time to school (minutes) 27.56 33.20 32.96 35.12
(15.60) (27.02) (23.16) (27.30)

Household often goes hungry 0.406 0.426 0.224 0.228
(0.499) (0.499) (0.418) (0.420)

Household often goes thirsty 0.188 0.148 0.128 0.121
(0.397) (0.358) (0.335) (0.327)

Caregiver has no education 0.0625 0.115 0.0676 0.0979
(0.246) (0.321) (0.252) (0.298)

Caregiver has primary education 0.375 0.492 0.523 0.550
(0.492) (0.504) (0.500) (0.498)

Caregiver has secondary education 0.562 0.393 0.409 0.352
(0.504) (0.493) (0.493) (0.478)

Caregiver works outside of household 0.281 0.180 0.221 0.235
(0.457) (0.388) (0.415) (0.425)
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Table A3. Numeracy Test Subtasks - Summary Statistics

Control Treatment Difference
EGMA 1: Number Identification 0.693 0.677 -0.016

(0.327) (0.338)
% of questions attempted 0.951 0.955 0.004

(0.124) (0.122)
% of time spent 0.733 0.737 0.004

(0.236) (0.236)
EGMA 2: Number Quantities 0.571 0.557 -0.014

(0.331) (0.354)
% of questions attempted 0.902 0.876 -0.026

(0.195) (0.224)
EGMA 3: Missing Numbers 0.376 0.372 -0.004

(0.260) (0.266)
% of questions attempted 0.832 0.820 -0.012

(0.222) (0.232)
EGMA 4: Addition 0.427 0.409 -0.018

(0.294) (0.284)
% of questions attempted 0.710 0.688 -0.022

(0.152) (0.161)
% of time spent 0.986 0.984 -0.002

(0.0630) (0.0776)
EGMA 5: Subtraction 0.316 0.298 -0.018

(0.273) (0.250)
% of questions attempted 0.668 0.649 -0.019

(0.146) (0.161)
% of time spent 0.986 0.990 0.004

(0.0683) (0.0629)
Average Numeracy Score 0.477 0.462 -0.015

(0.265) (0.266)
% of questions attempted 0.813 0.798 -0.015

(0.111) (0.114)

N 385 557

Note these numbers measure baseline levels for girls who could be recontacted at midline.

B.2. Questions Attempted on EGMA. Table A5 reports results from an analysis consid-
ering the impact of IGATE on the number of questions attempted on the EGMA exam.
The first panel shows that the relevant coefficients from the DiD analysis of question
attempts are positive and significant. This suggests that the community information in-
terventions led girls to answer more questions between baseline and midline. Note that
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Table A4. Sample Grade Distribution

Baseline Grade Control Treatment Difference

1 15% 15% 0%
2 17% 17% -1%
3 14% 18% 3%
4 19% 16% -3%
5 21% 20% -1%
6 8% 9% 0%
7 5% 6% 0%

N 385 557

in the case of the number quantities subtask, this should be interpreted as an indica-
tion of improved ability rather than increased effort since this subtask was stopped after
participants incorrectly answered four questions in a row.

Table A5. Percentage of Questions Attempted

EGMA 1 EGMA 2 EGMA 3 EGMA 4 EGMA 5 Total

ML-BL
Treatment 0.003 0.010 0.007 0.008 -0.001 0.008

(0.003) (0.008) (0.010) (0.012) (0.014) (0.007)
Controls X X X X X X
Observations 942 942 942 942 942 942
Adjusted R-Squared 0.040 0.192 0.238 0.324 0.241 0.377

EL - BL
Treatment 0.001 0.003 0.018** 0.018** -0.0004 0.010

(0.002) (0.006) (0.009) (0.009) (0.016) (0.007)
Controls X X X X X X
Midline attempt percent
Observations 794 794 794 794 794 794
Adjusted R-Squared 0.020 0.098 0.158 0.158 0.182 0.288

EL - BL
Treatment 0.001 -0.0002 0.015* 0.003 -0.003 0.003

(0.002) (0.005) (0.008) (0.011) (0.014) (0.005)
Controls X X X X X X
Midline attempt percent X X X X X X
Observations 794 794 794 794 794 794
Adjusted R-Squared 0.033 0.384 0.353 0.379 0.342 0.595

Timed Yes No No Yes Yes

Early Stop Rule No Yes Yes No No

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Controls include
baseline age, grade, and geographic district. Cluster-robust standard errors are in parentheses. Standard errors are
clustered at the school level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Appendix C. Mediation Analysis of Sequential Learning Gains

The main results did not provide convincing evidence that the program’s impact on
midline literacy or numeracy mediated the respective endline results. However, this
focus on within-domain improvements may overlook the broader association between
earlier improvements in one domain (ie. literacy or numeracy) and later improvements
in the other.

To measure the associations between earlier midline gains and later improvements in
literacy at endline, Table A6 shows the results from a variation of equation 2, where
the lagged dependent variables also include the student’s overall midline and baseline
numeracy test score. Following the mediation process outlined by Judd & Kenny (1981),
James & Brett (1984), Baron & Kenny (1986), and VanderWeele (2016), a mediation anal-
ysis allows us to determine whether the student’s gains in numeracy by midline either
partially or completely mediate the impact we observe on literacy at endline. This in-
volves a four-stage process. The first stage requires establishing that there is a causal
relationship between IGATE and the ultimate outcome, either literacy or numeracy. The
second stage requires establishing that there is a causal relationship between IGATE and
the mediator, the student’s skills. The third and fourth steps are done simultaneously
by determining whether the independent variable’s (ie. the IGATE treatment) impact on
ultimate outcomes is either completely or partially mediated by the program. This is
done analyzing the coefficient on a regression that includes both the independent vari-
able and the mediator. If the midline test scores completely mediate the program’s impact
on endline test scores, then we would expect the coefficient on the IGATE indicator to
be zero in this final specification.

Table A6 presents the results from steps 2, 3, and 4 of this process (step one has
been established in the main results in the analysis of numeracy test scores at midline).
We find that the endline impact observed on letter sound identification is completely
mediated by the impact the program had already had at midline. This is evidenced by
the fact that the coefficient on the treatment is no longer significantly different from 0
after adding in the mediator: the change in numeracy tests by midline. At the same time,
the improvements in reading comprehension and the impact on reading overall are at
least partially mediated by the impact the program had had at midline. This is evidenced
by the fact that the coefficient on the treatment indicator is still significant after adding
the mediator, while the midline test score coefficient is as well.
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Table A6. Impact on Reading Outcomes - Mediation Analysis

Letter Sound Invented Oral Reading
Identification Words Fluency Comprehension Average

EGRA 1 EGRA 2 EGRA 3/4 EGRA 5 Total

EL - BL (Mediation Step 2)
Midline numeracy test scores 0.273*** 0.291*** 0.686*** 0.943*** 0.542**

(0.050) (0.025) (0.050) (0.093) (0.065)
Midline literacy test scores
Baseline literacy and numeracy test scores X X X X X
Controls X X X X X
Observations 597 597 597 597 597
Adjusted R-Squared 0.229 0.457 0.623 0.408 0.586

EL - BL (Mediation Steps 3 and 4)
Treatment 0.018 0.004 0.012 0.041** 0.019***

(0.012) (0.006) (0.010) (0.020) (0.007)
Midline numeracy test scores 0.269*** 0.290*** 0.683*** 0.934*** 0.019**

(0.039) (0.025) (0.050) (0.092) (0.009)
Midline literacy test scores
Baseline literacy and numeracy test scores X X X X X
Controls X X X X X
Observations 597 597 597 597 597
Adjusted R-Squared 0.230 0.456 0.623 0.453 0.588

Note: The table reports the coefficient on an indicator for belonging to an IGATE treatment school. Note that EGRA 3 and 4 both
assess oral fluency, but EGRA 3 was only given to girls who were in grades 1-5 at baseline while EGRA 4 was given to girls in who
were in grades 6 and above at baseline. Controls include baseline age, grade, and geographic district. Cluster-robust standard errors
are in parentheses. Standard errors are clustered at the school level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Appendix D. Attitude Measures

Table A7. Caregiver and learner attitudes at baseline, midline, and endline

Baseline Control Treatment Difference
Caregiver has positive aspirations for their child 0.979 0.991 0.012

(0.143) (0.0945)
Caregiver believes girls can learn as much as boys 0.979 0.964 -0.015

(0.143) (0.186)
Caregiver listens to daughter’s views when making
decisions about girl’s education

0.662 0.646 -0.016

(0.474) (0.479)
Midline
Caregiver has positive aspirations for their child 0.966 0.995 0.029

(0.181) (0.0684)
Caregiver believes girls can learn as much as boys 0.973 0.953 -0.02

(0.162) (0.212)
Caregiver listens to daughter’s views when making
decisions about girl’s education

0.591 0.724 0.133

(0.493) (0.448)
Girl’s youth leadership index score (/100) 0.669 0.673 0.004

(0.146) (0.147)
Endline
Caregiver has positive aspirations for their child 0.988 0.998 0.01

(0.110) (0.0462)
Caregiver believes girls can learn as much as boys 0.976 0.968 -0.008

(0.154) (0.176)
Caregiver listens to daughter’s views when making
decisions about girl’s education

0.683 0.642 -0.041

(0.466) (0.480)
Girl’s youth leadership index score (/100) 0.656 0.670 0.014

(0.158) (0.147)
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